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Table 2: Slnple Electron Zqustions Gf Motion

c = ~zkw(z’) dz’ + kBz - hlBt
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reBonance (V = O), in %Iven by the product of the optical Vavelen&!th le and N, the nurber
of periods of the Btatic magnetic field in the lengzh L of the untlulntor. Hence, one eees
directly that the electrons clip back a distance e relative to a point on the optical field
envelope.

The iaethod of eolution of the model ie ae follows: The electron number deIIBltY P is

taken to be mpecified on a diecrete numerical ❑emh. The meeh eize IEI BuFpoeed to be larue
co~pared to an optical wavelength but small compared to the length over which v ct?arfiues
a~p?eciably. On a mlcron:opic Bcale the electrons are initially diatrlbuted alonr a
❑onoenergetic line in (Y , t) phaee apace but uniformly distributed in t. The interaction
of course changes thi~ distribution, and a different set of simultion electrons IB fcllowecl

dynamically far each different number-density bin of the numerical mesh. Due to the fact
thnt the electron pulee slips with reepect to the optical pul=e, the aimulmtion eiectrors
of a particular number-density bin will be driven by several different elec~ric fieid
amplitudes. a~d phaeea durin~ one tranait throul!h the undulator. Similarly, the drivi%c
current for a particular point in the optical envelope will cha~~e as many differer.t
r,u~ber-denoity bine slip by that point.

We shall look for ~teac!y atmte aolutiona atartinF from an initial low amplitude coherent
o~tical pulse. That is, wc do not attempt here to calculate the build-up of incc”~e?er.?
ratiation in the optical cavity startin~ from apont.an~oua e~ission. Rather, we as?’o~~ t“r.h-

t}.e a?r:ifica?ion process han led to a coherent but low an~litufie ertical pulse, ar? x?
follow its evolution from that pcint to etea~y-statei The stea~y-stale solution toes r,:?
de~end on the det’411B of th~ strirtinc point of the calculation. !?cwe”,’e r t?:~ F~CI-P~J?5
fellowel here is directly ap~licahle to a number of propoae3 oscillator ex;=rir,enzs w?,::+.
will begin by in~ectin~ a coherent pulee (produced by anothe? lacer) intc the FZ?, orticnl
cavity.

In r,:n[’lunlnno our renult.n nhow qunlitntivt nlmllnrity h~tween thr pulnr brhnvinr of nn
c,olrtlintnr wlt,h m m(~rlrrnt~ly t,nper~tl untlu]ntor nnd I,hnt. of t,h~ untnprrmd unrllllnt(]r Ptnnrord

d,Irl Ilnt or, Thr r~nultn nre nlno in qunl!tnt,!vp nflrr~mrnt with n pr~vloufl rnlrulnf ion on
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6: Liuit Cycle Intens!.ty Profiles.
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the tapered undulator.a lleoynchroni9m curves exi8t in both caaeB in that stakle lazer
output ia poesible GLIY over a Bmall ran~e of cavity lengths which detune the FEL av~gy frsr
exact aynchroniam. For large currentB, ae taken in our examples here, very ccr.Flex T’.llse
shapes may be generated. The dependence of the results on various other parameters of tk,e
problem (such ae the cavity lessee) lB currently under investigation.
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